A cellular mechanism that reversibly inactivates pancaspase inhibitor zAsp-CH(2)-DCB: a potential pitfall causing discrepancy between in vitro and in vivo caspase assays.
Cell-permeable pancaspase inhibitors such as zAsp-CH2-DCB and zVAD-fmk are widely used to examine the involvement of caspases in cell death models. While examining the caspase-dependence of staurosporine (STS)-induced neuroblastoma cell death, we found that zVAD-fmk but not zAsp-CH2-DCB inhibits apoptosis. Time course analysis revealed that, in contrast to zVAD-fmk which constantly inhibited the processing of endogenous caspase substrates, zAsp-CH2-DCB inhibited substrate processing only for the first few hours after its addition to the culture medium. However, when the caspase activity in lysates prepared from cells treated with STS and zAsp-CH2-DCB was measured in vitro, quite unexpectedly, it was found that zAsp-CH2-DCB completely inhibits the STS-mediated activation of caspases throughout the observation period even when it apparently failed to inhibit the processing of caspase substrates within intact cells. These findings together suggest that there exists a cellular mechanism that inactivates zAsp-CH2-DCB in a reversible manner. This reversible inactivation was an active, intracellular process requiring de novo protein synthesis and was observed in another cell line HeLa and with different apoptotic stimuli such as ultraviolet irradiation. Our results have important implications that require consideration when designing experiments involving the use of caspase inhibitors as well as interpreting their results.